Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.003 Å; R factor = 0.042; wR factor = 0.111; data-to-parameter ratio = 14.1. organic compounds o2386 Yang et al.
In the title compound, C 19 H 19 ClO 4 , the central fused ring and the attached cyclohexene ring adopt envelope conformations, while the cyclohexane ring adopts a chair conformation. The crystal packing is stabilized by O-HÁ Á ÁO hydrogen bonds, which link the molecules into a chain along the b axis. Weak C-HÁ Á ÁO bonds also occur.
Related literature
For the bilogical activity of xanthenes, see: Srividya et al. (1996) ; Wang et al., (2006) ; Kantevari et al. (2006) ; Reddy et al. Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 1 2 ; y þ 1 2 ; Àz þ 1 2 ; (ii) Àx þ 1; Ày þ 1; Àz þ 1; (iii) x; Ày þ 1; z þ 1 2 ; (iv) x; Ày þ 1; z À 1 2 .
Data collection: APEX2 (Bruker, 2004); cell refinement: SAINT (Bruker, 2004); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: SHELXTL. supplementary materials sup-1 Acta Cryst. (2011) . E67, o2386 [ doi:10.1107/S1600536811031977 ] 9-(4-Chlorophenyl)-4a-hydroxy-4,4a,5,6,9,9a-hexahydro-3H-xanthene-1,8(2H,7H)-dione Y. Yang, W. Lu, C. Lian and Y. Zhu
Comment
Xanthenes are an important class of organic compounds which attract researchers by their spectroscopic and biological properties. Their derivatives had been tested to possess antitumoral, fungicidal, antiinflammatory and bactericidal properties. (Kantevari et al., 2006; Srividya et al., 1996; Wang et al., 2006; Reddy et al., 2009; Mehdi et al., 2011; Mo et al., 2010) . A well established method used for the construction of xanthene unit was a tandem Michael reaction between 1,3cyclohexanedione and benzaldehyde (Luna et al., 2009; Karade et al., 2007) . The reaction between 1,3-cyclohexanedione and 4-chlorobenzaldehyde in the presence of thiourea and palladium(II) chloride proceeded to give the title compound with yield 91% (Fig. 1 ). The main structure of this compound (Fig. 2) is a derivated xanthenedione fused tricyclo ring with a hydroxyl group at its C4A position. The phenly ring is attached to a tricyclo ring at the C9 position. The central ring and the attached cyclohexene ring adopt an envelope conformation while the cyclohexane ring adopts a chair conformation. The crystal packing is stabilized by O-H···O hydrogen bond which links molecules into a chain along b axis. Weak C-H···O bonds were also found in this structure.
Experimental
A mixture of 1,3-cyclohexanedione (1.12 g, 10 mmol), 4-chloro-benzaldehyde (0.7 g, 5 mmol), thiourea (0.76 g,10 mmol) and palladium (II) chloride (0.0020 mg) was refluxed in anhydrous acetonitrile (12 ml) at 373 K for 10 h. After being cooled to room temperature, the reaction mixture was poured into water. The white precipitate was filtered off with a silica pad, washed twice with anhydrous ethanol, and the filtrate was then dried under vacuum to yield the product in yield of 91% ( Fig.   1 ). Single crystals of the title compound were obtained by slow evaporation from anhydrous ethanol at room temperature to yield colourless, block-shaped crystal.
Refinement
The H atoms were positioned geometrically and allowed to ride on their parent atoms, with C-H = 0.93-0.98 Å and O-H = 0.82 Å, and U iso =1.2 or 1.5U eq (parent atom). 
Special details
Geometry Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq Cl1 0.44721 (4) 0.02958 (6) Symmetry codes: (i) −x+1/2, y+1/2, −z+1/2; (ii) −x+1, −y+1, −z+1; (iii) x, −y+1, z+1/2; (iv) x, −y+1, z−1/2. supplementary materials sup-8 
